temperature. Light yellow needle--like crystals precipitated from the solution almost immediately. Upon cooling completely the solution was cooled to 0 C for 30 minutes. The crystals were filtered via vacuum filtration and used without further purification. The crystals were added to a 500 mL Erlenmeyer flask and dissolved in 250 mL conc. HCl. This solution was heated to reflux (oil bath at 95 C) and vigorously stirred for 10 minutes. As the reaction proceeded the product began to precipitate out. The solution was cooled to room temperature and poured into 300 mL of water and the product precipitated as a brown solid. The solid was collected by vacuum filtration, azeotroped once with toluene and concentrated in vacuo to a brown powder (20. g, 97 mmol, 79%) . This can be purified by recrystallization from acetone, but we observed a minimal loss in yield for the next step using the unpurified material. The properties matches those of the literature. 1 HNMR (500 MHz, CDCl 3 ) δ 8. 35 (1 H, br s), 7.65 (1 H, d, J = 7.0 Hz), 7.55 (1 H, d, J = 7.0 Hz), 7.48--7.43 (m, 2 H), 7.34 (1 H, t, J = 7.5 Hz), 7.24--7.16 (3 H, m), 3.74 (2 H, s): 13 CNMR (125 MHz, CDCl 3 ) δ 148. 0, 143.5, 140.5, 135.1, 126.7, 125.7, 125.0, 121.9, 120.4, 119.1, 117.5, 112.2, 30.5 .
5-allyl-5,10-dihydroindeno[1,2-b]indole (18):
To a solution of 9 (2.05 g, 10.0 mmol, unpurified from the previous protocol) in toluene (30 mL) was added tetrabutylammonium bromide (100 mg, cat.) and allyl bromide (1.74 mL, 20.0 mmol). To this solution was added a solution of sodium hydroxide (6 mL, 50% in water) and stirred vigorously at room temperature for 12 hours. The solution was diluted with toluene (50 mL) and the organic layer was separated from the aqueous layer. The aqueous layer was extract with toluene (2 times with 25 mL toluene) and the organic layers were pooled, dried over MgSO 4 , filtered and concentrated in vacuo to a brown oil. The oil was purified via silica gel column chromatography (8:1 hexanes: ethyl acetate, R f = 0.5) to yield an off--white crystalline solid (2.15 g, 8.78 mmol, 88%). 1 HNMR (600 MHz, CDCl 3 ) δ 7.67--7.65 (1 H, m), 7.57--7.54 (2 H, m), 7.35 (1 H, d, J = 8.4 Hz), 7.34 (1 H, t, J = 7.8 Hz), 7.25--7.21 (2 H, m), 7.19--7.16 (1 H, m), 6.14--6.07 (1 H, m), 5.20--5.18 (1 H, m), 5.08--5.04 (3 H, m), 3.75 (2 H, s): 13 CNMR (150 MHz, CDCl 3 ) δ 148. 3, 144.5, 141.4, 135.3, 133.5, 126.7, 125.7, 124.8, 124.4, 121.3, 120.8, 119.9, 119.2, 118.0, 116.8, 110.1, 47.0, 3583, 3397, 3055, 2921 , 1645 , 1610 , 1526 , 1496 , 1461 , 1440 , 1407 , 1383 , 1345 , 1265 , 1153 , 1104 , 1020 To a room temperature solution of 18 (3.95 g, 16.1 mmol) in Et 2 O (100 mL) in a room temperature water bath was added n--BuLi (12.6 mL, 1.4 M in hexanes, 17.6 mmol) over 60 minutes via syringe pump with stirring. After stirring for 2 additional hours at room temperature the red--brown solution was cooled to --78 C. Once cooled TMSCl (4.0 mL, 32 mmol) was added quickly drop--wise. The solution was immediately removed from the cold bath and allowed to warm to room temperature. The white precipitate was filtered from the solution and rinsed with Et 2 O (30 mL). The solvent was removed to yield an oil. The oil was purified by silica gel column chromatography (10:1 hexanes: ethyl acetate, R f = 0.4) to yield a light yellow oil that solidified upon standing (4.76 g, 15.0 mmol, 93% 143.0, 141.5, 133.5, 133.4, 125.2, 124.7, 123.9, 123.8, 123.7, 121.2, 120.4, 119.3, 118.0, 116.5, 109.9, 46.8, 37 .1, --2.2: IR (cm --1 ) 3583, 3400, 3056, 2952, 1645, 1604, 1516, 1497, 1461, 1436, 1419, 1377, 1358, 1285, 1247, 1187, 1052, 840, 737 To a solution of 10 (550. mg, 1.74 mmol) in mixture of CH 2 Cl 2 (50 mL) and NaHCO 3 (9 mL, sat. aq.) cooled to 0 C was added m--CBPA (850 mg, 77% max., 3.8 mmol) portionwise over 5 minutes. After stirring for 30 minutes at 0 C the solution was allowed to warm to room temperature for an additional 1.5 hours. The reaction was quenched with a solution of NaOH (20 mL, 1 N in water). The layers were separated and the aqueous layer was extracted with CH 2 Cl 2 (2 times with 25 mL) and ethyl acetate (20 mL). The organic layers were combined and washed with brine, dried over MgSO 4 , filtered and concentrated in vacuo to yield an oil that was pure by NMR, unstable to column chromatography and used directly for the next reaction. 1 HNMR (600 MHz, CDCl 3 ) δ 7.36--7.34 (1 H, m), 7.25--7.18 (2 H, m), 7.16--7.08 (2 H, m), 7.04--7.02 (1 H, m), 6.82--6.80 (1 H, m), 5.86--5.80 (1 H, m), 5.30--5.09 (2 H, m), 4.40 (2 H, d, J = 7.2 Hz), 3.79 (1 H, s), 0.15 (9 H, s): 13 CNMR (150 MHz, CDCl 3 ) δ 207. 8, 169.9, 140.4, 138.1, 136.5, 136.1, 132.6, 130.5, 130.4, 129.9, 128.8, 128.7, 127.0, 126.7, 126.6, 126.1, 119.7, 58.4, 52.0, --0.18 . To a solution of 11 (all from previous step, 1.74 mmol assuming 100% yield) in THF (20 mL) at --78 C was added KHMDS (3.8 mL, 0.5 M in toluene, 1.9 mmol) dropwise. After 30 minutes of stirring at --78 C, Tf 2 O (0.34 mL, 2.0 mmol) was added dropwise. The reaction was stirred for an additional 1.5 hours at --78 C and then diluted with Et 2 O (30 mL) and warmed to room temperature. Upon reaching room temperature the solution worked up with NaHCO 3 (10 mL, sat. aq.). The organic layer was washed with ethyl acetate (30 mL). The organic layers were collected, dried over MgSO 4 , filtered and concentrated in vacuo to a yellow oil. The oil was purified by silica gel column chromatography (4:1 hexanes: ethyl acetate, R f = 0.65 in 2:1 hexanes: ethyl acetate) to yield a yellow oil that solidifies upon standing (456 mg, 0.95 mmol, 55% over 2 steps). 9, 149.2, 143.7, 139.2, 136.0, 135.9, 133.9, 131.3, 130.9, 129.0, 128.5, 127.5, 127.3, 127.1, 126.8, 125.9, 118 .0 (q, J = 325 Hz), 117.7, 53.4, --0.51. IR (cm --1 ) 3391, 3078, 2957, 2927, 2360, 2342, 1653, 1596, 1487, 1449, 1417, 1386, 1313, 1253, 1216, 1139, 992, 910, 862, 844, 825, 766 To a solution of 4--(hydroxymethyl)benzaldehyde 3 (3.4 g, 25 mmol) and NH 2 OH•HCl (1.9 g, 27 mmol) in a 1 to 1 mixture of water and ethanol (14 mL) was added ice (10 g). 4 To this stirred solution was added NaOH (2.5 g in 2.5 mL water, 60 mmol) slowly. After stirring at room temperature for 1.5 hours the solution was washed with Et 2 O (25 mL) and the Et 2 O was discarded. The aqueous layer was acidified with HCl (1 N in water) and extracted with CH 2 Cl 2 (three times with 25 mL) and Et 2 O (two times with 25 mL). The organic layers were dried over MgSO 4 , filtered and concentrated in vacuo to a white solid that was used without further purification. Org. Chem. 1980, 45, 3916--3918 . 
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To a solution of the oxime (500 mg, 3.3 mmol), in DMF (2.5 mL) was added N--chlorosuccinimide (440 mg, 3.3 mmol) portionwise. 4 A small portion (~0.2 mL) of HCl gas from the headspace above a solution of conc. HCl was bubbled into the solution to ensure initiation of the reaction. After the reaction warmed and subsequently cooled back to room temperature water (10 mL) was added and the product was extracted with Et 2 O (three times with 20 mL). The organic layer was dried over MgSO 4 , filtered and concentrated in vacuo to yield a white solid (330 mg, 1.8 mmol, 55%), which was used without further purification.
(Z)-5-((3-(4-(hydroxymethyl)phenyl)-4,5-dihydroisoxazol-5-yl)methyl)-6-oxo-11-(trimethylsilyl)-5,6-dihydrodibenzo[b,f]azocin-12-yl trifluoromethanesulfonate (14):
To a room temperature heterogeneous solution of 12 (480 mg, 1.00 mmol) and 13 (204 mg, 1.1 mmol) in CH 2 Cl 2 (6 mL) was added a solution of NEt 3 (0.18 mL, 2.5 mmol) in CH 2 Cl 2 (4 mL) dropwise via syringe pump over 2 hours. After the addition was complete the homogenous solution was stirred for an additional 24 hours. The solution was concentrated in vacuo to a yellow oil which was purified by silica gel column chromatography ( 156.9, 149.4, 143.8, 143.5, 139.3, 136.2, 135.5, 132.3, 132.0, 130.6, 130.1, 128.7, 128.5, 128.4, 127.63, 127.59, 127.4, 127.3, 127.2, 127.1, 127.0, 126.4, 118 7, 157.3, 149.3, 143.2, 142.9, 139.5, 135.9, 131.8, 131.2, 129.2, 128.9, 128.6, 127.7, 127.32, 127.25, 127.18, 126.9, 126.3, 118 (q, 320 Hz), 79.4, 65.0, 52.5, 38.9, . IR (cm --1 ) 3419, 3065, 2955, 2926, 2360, 2341, 1652, 1645, 1634, 1596, 1489, 1448, 1417, 1361, 1310, 1253 7, 170.9, 157.0, 156.5, 155.5, 152.5, 149.8, 145.5, 143.8, 142.7, 139.3, 136.3, 136.2, 135.7, 135.5, 131.9, 131.7, 131.0, 130.5, 130.0, 129.2, 128.9, 128.7, 128.6, 128.4, 127.64, 127.56, 127.3, 127.2, 127.15, 127.10, 126.9, 126.4, 126.3, 125.4, 123.8, 121.8, 79.5, 78.1, 70.3, 56.5, 52.5, 38.8, 21.1, 14.3, --0.5, --0.6 .
To a mixture of both diastereomers of 14 (110. mg, 0.175 mmol) in CH 3 CN (15 mL) was added CsF (160 mg, 1.05 mmol) all at once. The reaction was stirred vigorously for 45 minutes and then filtered. The solvent was removed and the resulting oil was purified by silica gel column chromatography (1:1 to 1:2 hexanes: ethyl acetate, R f = 0.1 in 1:1) to yield 15 as an off--white solid (61 mg 8, 176.6, 156.2, 156.1, 155.3, 155.1, 149.0, 148.8, 143.5, 143.4, 130.7, 130.4, 129.9, 129.7, 129.6, 129.1, 128.6, 128.5, 128.3, 128.2, 127.9, 127.8, 127.2, 127.1, 126.9, 126.8, 126.7, 126.4, 122.7, 122.6, 122.1, 122.0, 110.2, 110.1, 109.1, 109.0, 79.4, 79.0, 64.6, 55.5, 54.8, 38.8, 37.9 . IR (cm --1 ) 3426, 3064, 2924, 2247, 1666, 1659, 1650, 1594, 1467, 1449, 1355, 1244, 1046, 1015, 911, 762, 731 . Scheme S1: Synthesis of BARAC--biotin and BARAC--Fluor 5, 173.2, 163.9, 156.4, 156.1, 156.0, 155.1, 149.0, 148.8, 139.3, 130.7, 130.4, 129.9, 129.7, 128.8, 128.7, 128.6, 128.5, 128.2, 127.9, 127.8, 126.9, 126.8, 126.6, 126.5, 126.4, 122.7, 122.6, 122.1, 122.0, 110.2, 110.1, 109.0, 79.5, 79.2, 70.54, 70.49, 70.2, 70.1, 69.9, 69.6, 65.8, 61.9, 60.2, 55.6, 55.4, 54.8, 50.8, 40.6, 39.2, 38.7, 37.8, 37.7, 36.0, 29.5, 29.0, 28.2, 28.1, 25.7, 24.0, 22.7, 19.8, 13.7 6 (16 mg, 0.040 mmol) in CH 2 Cl 2 (2 mL) and THF (1 mL) was added NEt 3 (2 drops) with stirring. The solution was stirred for 6 hours at room temperature and then warmed to 45 C for 5 hours. After cooling the reaction to room temperature tetrabutylammonium fluoride (0.2 mL, 1.0 M in THF, 0.20 mmol) was added and this was allowed to stir for 30 minutes. The reaction mixture was concentrated in vacuo to an orange solid that was purified by silica gel column chromatography (10% methanol in CH 2 Cl 2 ; R f = 0.4) to yield an orange solid (23 mg, 0.028 mmol, 69%). The NMR for this compound was complicated by rotamers, but the identity was confirmed by mass spec and reactivity. The purity was confirmed by HPLC ( Figure  S7 Second--Order Rate of Reaction between BARAC and benzyl azide S12 Figure S2 . The reaction of BARAC (15) and 2--azido--N--isopropylacetamide was monitored by 1 H NMR for 30 min. at 25 °C. BARAC and the azidoacetamide were separately dissolved in CD 3 CN and mixed together in a 1:1 ratio at concentrations at close to 10 mM (9.2 mM). Hexamethyldisilane (approx 0.3 equiv) was used as an internal standard. The percent conversion was calculated by the ratio between the formation of products and hexamethyldisilane as determined by integration. No products other than the regioisomers of addition were apparent by 1 H NMR. The ratio of triazole isomers is complicated by rotamers. The second--order rate constant was determined by plotting 1/[15] versus time. The plot was fit to a linear regression and the slope corresponds to the second--order rate constant. Shown are data from three replicate experiments. The three lines had an average of 0.64 ± 0.06 M --1 s --1 .
Cell culture procedures.
Jurkat (human T--cell lymphoma) and CHO (Chinese hamster ovarian) cells were maintained in RPMI--1640 (Jurkat, Invitrogen Life Technologies, Inc.) or F12 (CHO, HyClone Laboratory) media supplemented with 10% fetal calf serum (FCS), penicillin (100 units/mL), and streptomycin (0.1 mg/mL) in a 5% CO 2 water--saturated atmosphere. The cells were maintained at densities between 1 × 10 5 and 1.6 × 10 6 cells/mL. Cell surface azide labeling and detection.
Jurkat cells were incubated in untreated media or media containing 25 µM Ac 4 ManNAz. After 3 d, the cells were twice concentrated (500 x g, 3 min, 4 °C) and resuspended in 10 mL FACS buffer (PBS containing 1% FCS, 2 x 10 mL) and cells (approx 350,000 per a well) were placed in a 96 well V--bottom plate. Figure S7 . Analytical HPLC traces of purified BARAC--Fluor. Method: 40% to 50% B from 1--2 min, 50% to 75% B from 2--9 min, 75% to 95% B from 9--12 min. Solvent A: water + 0.1% trifluoroacetic acid; solvent B: acetonitrile + 0.1% trifluoroacetic acid. Agilent Zorbax SB--C18 column (5 µM, 2.1 x 150 mm). For the no--wash experiment the cells were treated as before, but were incubated in a 250 nM solution of BARAC--Fluor in FACS--buffer. After 25 minutes at room temperature Hoechst 33342 dye (1:1,000 dilution in medium of a 1 mg/ml stock solution in DMSO) was added and after an additional 5 minutes the cells were imaged. The +Az were imaged first to ensure that the 30--minute time point was as accurate as possible. 
